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o. uy^j ^^o] ^ H.sjg). ^ al-tgoll 4$ >££*fl 7l#2l ±7\ <g<*!°V-g- 7^A]Q ^EfloflAi — 

®*]7\ V^^^S. ^^S)£-^ 17} -^-fr ^A|§l-Cf7K <y=^ ^A^O] nV£ 7 | ^oj] £7} £3 °j<32] ^^)^o| ^o_J 

^ 3-§- ^Hl H^^l°4 V*^<H 3<a #^21 n JW A 3-fr #33 -tfSUJ S *}7]*j s. 

^-fr ^ *r Si 4. 

en as. 

£2g 

i4 §2) D -, V , STI, #^«), "limH0, ^^WV^ 

trf /■)] *] 

£. la vfl*l £ let 7|#o)) uj-s aVjESfl ±7}°) ±7} £e1<* ^ ««J-^# ^S>7l ±71-2] ^^£#o|4. 
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103, 203 : *£)1=!el4# 104, 204 : *!44 

105, 205 : 4 = 4i3 D -} 106. 206 : £JE2l)3±.E zfl4 

107. 207 : Hijn*l 208 : 

108 : 14 209 : ±4 4 Hi 4 

109 : Ji°lS. 

4-3 2) 43 

£ 4^4 4£3| ±42} ±4 434 ^3 4tMl 44 5] SL3L. #*| 4^*11 7)4°ll £«*1# ^34 * o 
°ll*ij44 STKShallow Trench Isolation) 43* 3*44 4£*)1 ±43 ±7) £eJ°J- 4>go|] ^Hcf. 

aV£^l ±421 13S71- f^7lt,H| 142} ojuj. ^^ofl^^. STKShallow Trench Isolation) 43-2.3. ±4 43 

4* *!34il, 4E. i-EflA] ^ofl^^. SA-STKSelf Aligned Shallow Trench Isolation) 43°..sL ±7} 434 

* *§34:a 5514. 

STI 43(£4, SA-STI 43)o.S ±4 434* *§444 4H* 4^43 4-1-4 £4. 

£ la tfl3 £ le4 f^el) 7l*ofl 4€ 4£*ll ±x}$ ±4 £e)4 13 4^471 34 ±7}2) 4>aE*34. 

£ la* 4^44, 4H»1 34(101) 4<H1 3^ 444(102), *3>g 7fl°ls* f-e]>&Jel^(l03), sfln. 144(104)* 
443 °- 3. 134^1, 144(104) 4°ll4 sf£ 4±H4(105)* 1344. 333, *>E- 4±H4(105) 4°fl4 ± 
71- 43 ^33 ^o|^ i£Efl^|^H sue (106)* 1444. 

3flH 144(104) 51 SrH 4±H4(105)4 ±4 §51 ?J3* 3343 34 144 dflfl-g- 1343 34 334. 33 

3, 4h 4±h4(104)4 43. 44 144(SiON)°.3. 1333, 4E. 4±H4(104)* 1343 &* 4£ $14. 31 
3* ads. 144(103)* J£4 3 4^1 1344. 

44 DRAM°14 a a] a] ^l£ ^3 3*°1)4, *31344(103)* 1343 sflH. 144(104)* 444 
(102) 4°H 43 134*4 3g 444(102)* aflH. 144Q03H 3*11 4E*fl 34(101)3 £^ s-^o] ?.]t}s]^ 51^- 
4343 ^ tr mis. 44421 34* 4*34711 44. 34. 4h °HS-3 ±7>3 *3l£|3#(i03) 

3 133tt 3*4 413.3 13433 44. 

a 

s. lb* 4244 ±4 43 °J^4 4h 4^^4(104), 2fl= ^44(103) 5 444(102)* £43 344^, 4£ 

*fl 714(101)21 ±4 S-21 ^23^. ^Al^lcf. oHAl, iS.eflxl^E 3fl^(£ la2] 105)* *)1?144. 

£ lcl- 424^, ±4 4el °J232l *514b14#(103) ^? El^ 444(102)* 3444. °|S*J. 4£*ll 7|4(101)2l ± 

4 43 °J23oi tt^cK 0)013, «V£sfl 714(101)2) ±4 4^ <^«^- 444°i ^ ? j)^( 1 07)# ^34 

4. 0 H. 4s. 4^34(104)21 44£H sfls. 144(104) 4°il 4^-^4. 

OH^, £-3^)^ £AlS|o) Ol*) ^,o> E^^( 10 7)o) 51 *l£ofl ^Aj^ A1ZV ^4#* 7117)471 214 ^34 H $ 

(Post Etch Treatments 144 4^* ^344. 
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£ ld» *r2*V3,'s«B*Kl07)7V 4*d«l "AH 3 £3- 3*11 ^2: -S-ofl #*! 4(108)4 *§444. «H, S 15*1 (107)2] 
*flw)7> £44 108W = 3*1(107) 44°l] 4347)1 $^34 J£©1 =(109)7> ^44. °)214 i«l 

£.(109)fe ^"3 4 ^4(1 08)4 ±4 °j^<H| D J- 44*1 ?l7l 2) si * 4? 443 7l7)H <S4 4^ a] t #l 4 4°-4 
»1 109)7} £ ^efls 44*1 "34 4^7|(Residue)7l- 44 4-§-°l ^ a!4. 

44 £ le°IM4 4°|, ^<a#^#2] Dfl^j JS-Aj^ ^A 0 VAl7)7] fl«H = (107)1- V4 ^e)|S $444 'S-'gJE 34 
S]I> 4-2-4, °1 ;g °- ^e e1 ]>-o)] o]sv £#(DislocationH 4434 47113°) 4^34 4 44. 

»1*j14 4fe 71 43 4*11 

°H dlsW, 4 4-3 °1 all 4 44 43=*)] £421 i4 4e|4 4"34 4£*l| 7i#4 £7} £e) °j°^-§- 7fl>#Ai?j 4 

EfloflAi J=igUl7} V 7} ^EflS ^£]£4 14 44 ^34 43444, 44 37}<3°1 oJ^ 7 | £o|) 4,7} £3 <g^fi] 4*1] 

<goj 5-^s>7)| aizj-sj^s. 24 34 434 4344 s^n- Y4 ^tfls ^^t^, ;e^|2] 44 SA^^Ai a^i 

7V 343^ 34 3*1144 43°fl H€*l2| 4^«H-443 3°i 4^2] »13*I"«*^MM*I 433 433 3? i4sl 

S} 7 |*| 434 4434 ^ °>c}. 

s o —1 i o 7n -i o 

£ « s ^2] AjAHlofl lt(.s ^^o] 4,*]. « ejnv o. U J. £ ^, 4^,. « gj o^nj^ 711^171^ 47)14, 

£4 43 <o'32l 7}443°H4 ^A^o] ^3E)£S HV£*fl 7)^0] ^ « ^ eg o3 3. ^J. Al zV^a} ^nff-O^o] E^j 

* ^^sfc 47il4, 4£*fl 343 ±.4 43 333 4^471) 44354 2*)- 3444 3442.^3 h^s. Y a} ^ 
Eflsl e^j^is. ^Ajg^ £3], ^ H^j^s. ^^^.^s. dH^5><^ 4,7} £e]4* ^^4^ ^7)|t £*v*}4. 

A o v 7l°)|7i, 1^} a] 4^7} gel <^^2) 7K> 7}e)<H]Ai A14 ^a}^o) »vaJs] £ s. HBr 7}i# ^aiz} 7}iS. 4-8-4^, 
0 2 7}i a.^ Cl 2 7}i# ^1 a}^.^- ^ 01 c}. olnfl, HBr 7}i2^ -^^ 55sccm vflA| l00sccm«.S ^^^Jl, 0 2 

7}i2] 4^^- Osccm 4*) 3sccmAS ^^s)^, Cl 2 7}^^] ^ -B-^=2. 0s ccm 35sccm-2.S. -g^U §14. 
4^ , 14 ^4 7-j A14 7jA}<gol ^-a^e)£S. lOmTorr 44 50mTorr2) "3-^<fl4 350W vflA] 600W2) fe-g- 4°!^ 

it- ?}7}4^ ^Jo) 4^-3144. 

24 *I4 7) 4l7} §e] Tj^oflAi aV£^] 7)^-01 ^o^g^l AlzV^^S. d 2 7 }^7} ^A>4 7}>il. A}4S}^, 0 2 7}i 

SE.^- HBr 7}i-t *M] Af^-t ^ oic}. olnfl, Q 2 7}isl ^-^^ 35sccm 44 100sccm°.S. ^^s)JL, 0 2 7}i2| 

^ 44-& 3sccm 4^1 10sccmO.S It^s]^, HBr 7}^2l Osccm 4^1 55sccm-e.S -g^* ^ °[c}. *V^, 2 

4 ^4 ^ A l ^°J4 44°1 °]^- <: H4£4 4mTorr 4 X 1 lOtnTorrSl 4^°1171 50W 4*! 350W21 4-8- 4 t> l°1il- 91 
7}s}^ 4^-31 s|.c}. 

°)4, 3^ £^4 42:4^ -S- u s Vt ^2) 44^14 44°iH- "^4713. 44. neji}, ^- ol4°il4 7l)Aisi^ ^a| 
4 oil tt^Slfe S°l 4M4 4S. c}s. c}oj:^ ^Efls. ^1 ^ ja o.^, a. ^tgs) ^^ 7 i. c}§-ofl A 0 v^ei fe ^MHl 4^ 
s)^ 4^4. 44 4 4^1 °fl^ 4 4^2] 7flAi 7 } 4?i4£4 44 442) *l^-§- 7}a] 7}ofl7fl ^^s. 

711 43]47l ?]5fl Tfl^Sl^ Bj ( ^ ^^ol o,^ i^jo! JLSJ ^ zp. o| ofl ^^a^ o|sfl£]olo^ Sic}. 

£. 2a 4^1 S. 2g£ 4 4^2) 4A]oilofl ir}^. «V£*)1 ±7}2] 4: a} ^-e]°} ^Aj aj-*^- ^^s}7l 214 iA}£] 4S£.4 c 'l 

4. 

£ 2a» 4^4^. 4£^1 7l#(201) 4°11 444(202), fs^ 7H°|E-g. fe)4al4#(203), ns. ^44(204)# 
$-4^^-S *g^42 ( ^44(204) 4°ll^ 4£ 4^^4(205)4 ^^44. °}°]^, 4H. 4^h4(205) 4°H4 i 
4 4e] *j2]:g iseflAi^E 3fl^[(206)-i- ^^44. 

aflH ^2}5|(204) ^ 4H 4^34(205)4 4ia} £el cg?44 ^^47l 21*1 Ajojnv ^Aj5i 7 | o^sv 5J0IC}. <^7l 

Ai, t\s. 4^H4(204)4 45. 44 ^44(SiON)^.s ^^514. 4= 4^34(204)4 ^ A j4^1 44 4£ Si 4. 
^4. ns. ^44(203)4 *i4 ^ 4^711 ^^44. 
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44, DRAM 0 ] 4 3 33 4:4 433 ^-f 0 ^, 134 3€-#(203)* ^343 QSL sflE. ^44(204)* 444 
(202) «Va *§343, 3^ 444(202)4 sllH 344(203H 3*11 4E*H 34(201)3 S3 443 7]s[s}^ 34 

4343 34 4443 3t* 4*343 44. 34. 4^ f-EflAl ±7.}$] ^ 43°114 #343^#(203) 

3 *J434 34* °il.§.3 43433. 44. 

£ 2b* 42:43, ±4 £3 333 sfH 4±H4(204), 3fl£. 344(203) ^ 443(202)* $7^°$. 4344, 4-£ 
M) 71^(201)21 ±4 £3 33* in*334. o|o)Ai, ISell^liE 2a3 205)-§- *I1344. 

S. 2c# 4244. rt4 £3 333 *3^3^#(203) 3 3£ 444(202)* 4444. 33-3. 4£*1| 34(201)3 ± 

4 £3 333 ^#44. 

S. 2d* 4243, 4£*fl 34(201)3 ±t.\ g-e) 33* 14 3343 S3!4(207)l- ^444. "11, ±4 £3 333 
7 r 44334 3433 ^^ £ |o^ h^i^(207)7> V4 ^^S. *J33£4 44 4^ £^43 e^^|( 2 07)# *J3 

€■4. 14 44 43* H^!4(207)2) 344 4 ^33 ^ £ 447I *Hl fss.43 £3*1(207)* 3443^3. ^ 
444. 3 n fl. 4H 4^H4(204)el 43^ 3433 sflH 444(204) 4°fl ±33 4344 44^4. 

334 14 34 ^34 i4 43 333 7I-4 4334 33 3433 t',83514 HBr 7}^ ^44 7}^s. 4443, 

0 2 7}^ Cl 2 7l->;7f 4^1 44* 4 44. 0 H, HBr 7}^9\ ^-g- 444 55 sccm i4)^| 100sccm°-3. 434:2, 0 2 
7 r i3 -§g- 444 Qsccm xfl4 3sccmJ$-S. 4343, Cl 2 7)-^2l ^g- 444 Osccm M13 35sccmi>3. -g^4 4 44. 

14 44 43 t.) 44 PiA\^o] ^v^ E ) £ s. ^ afol^if. °)7}t\o) ^4, 4*113.5-3. 3* #4, lOmTorr M13 
50mTorr2l 4334 350W ^4 600W2) ^4 4332f- 37>433 14 44 ^4-§- 4^4 4 44. 

5. 2e4 4±4<3, £3 3(207) 7\ 3443# ^Efls. *J44 43H4, ±4 4e) 33°} «v E ^| 7 14(201H 4^4711 
^144 4 4c ^3 24 444 4444. 24 ^14 ^^"l 44 44 4^4 «144 2:4°fl4 4^I47| 

«1]4<4 ^44 44M4 B J44 44°114 44°1 M4 ci 4= Tfl 4*S44. «1S 4*11, ^^^1(207)^ 44 44°l Ji4 
cl BBi-a^i 44e)oi y4 ^Efls. ^4^4. "lel^ Y4 ^Efl2l H€^l(207)» f-sfl, 4444 ^-^4b ^44 4 
34 V4 ^Efls. f ^4^ ^4^.4 ?^ 4^>a4 ^Til ^j#4 4 4^ 3:4# ^4°fl 4 44. 

0 1514 24 44 4^4 ±7} 4s] <g<3 43H4 4£^l 7|4(201)<>1 4^4t)1 44^l£4 Cl 2 7>^4 4^14 7}^s. 

44°1, 0 2 7Vi a^- HBr 7}+7\ *i-7)l Af4^ 4 44. o}v%, Cl 2 71-^2) 4^ 444 35sccm ^4 lOOsccm^-S. 4^4 
H, 0 2 71-^2) 4^- 444 3sccm vfl4 10sccniJ2.5. ^'gsH, HBr 7^al 4^ 4^=4 Osccm M)4 55sccm»-5. 4^«" 

4 44. 24 44 #3 t.) ^<ys). ^^o) oi = oixi£4 a)^ ^^ufla.4 4°. dfoHif o\7}t\o^ ^u), ^.^ 
<41f- 1-^, 4mTorr Ml^l 10mTorr2| 4^0)14 50W ^^1 350W2) 44 4 0 14^# 47>4 , a4 24 ^4 -^^-i- 
47-14 4 44. 

i 2iW 424-3, H^^l(207)l- ^4471 214 ^4 ai aiz| ^a o v^. 4t-1°)1, S^*l(207)4 44 

E4214 4^711 44^ *liM47l 2140^ ^laizv ^el(p 0S tEtch Treatment)4 444 4444. olS*<l, e^j^ 

(207)2) 4«{ 53 ^1^^1^444(208)01 ^4€4. 

£ 2g# % v 2:44, H^!^l(207)7f 44§) °IHl£l£4 4^1 ^2 4°il ^4 444 ^, 44 ±7} 

^^^4 44^^4 443 7l7)i^ 44-^34 434°1. ±4 4el 44 #4#^s oif.44 ±4 ge]4 
(209)4 ^^4. ojuii, Ssa*l(207)7> Y4 ^EflS <§^4 4Efl <: Hl4 7 i4 #4#°1 ^^£171 mg-oll. 44 #^#2) ufl^ 
444 443^ £0] .= 7} ^3£|fe 34 43444 £4 434(209)4 ^44 4 44. ^34. i4 434(209)4 Ji 
D J£ 1424 441-3. t§qti 4 44. 

4*4 44 43, -& 4^4 4£^1 343 ±4 S-3 °J34# 7fl43?l 4Efl c Hl4 ^^!37 r V7}^Efls. ^e] £ .3. iq. 
34 43* 43447K 44 3433 4^3 4ofl ±4 £3 <333 3^143 ^ 0 J*Vt11 443£^ 24 44 43* 4 
343 S^!31- Ya^eHs. e^^i^ a o v« ^A^^Ai 33?V 343^ 34 3^)144 43°11 m^^o] 

4^34 4^3 44 4^3 ^^434 4433 ^33 44^ 3 ±44 333 43* 4433 4 44. 
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» O / / d r—i a T1 

1. 

f-H^el $>gs}£. 

#?1 U J"£^11 ^JfrSl #7| ±7} 2<H1M A1ZV S 1£S. 2 %\ #7l ^off-S^el Y*} ^Efl2] 

#7l E«*|f- ^<a#^S il^ £5l4t ^^sl-b #74)# £^sRr «J-£*1| £^1 £4 £e]Sf $4 t£ig. 



3^ 2. 



#7] l* r 44 *1 #7l £4 g-e] <3«2] 7 }# 4EH14 AjzV ^A)-^o| -g^sls-a HBr 7\±7\ =^*]4 7fiS A^Sloj, 
0 2 7fi Cl 2 7>i7l- tMI Aj-§-S|^ i^o) ±7\ £e]S»- 



3^ 3. 



A 2 %H1 £H4, 



#71 HBr 7>i£] -frlhfr 55sccm ^1*1 100sccm5.S ^SU, #71 0 2 7(-i2l -g-^- ^-^=^. Osccm Ml*| 3sccm«- 
S H^sM, #71 Cl 2 7}i2j ^-§- -f}-^^ Osccm Ml*) 35sccmil3. «>£^1 £44 ±7.} ^b]^ tg^ 



3 n 4. 

#7] 14 Atz}- a] Aizj ^a>^o) o^.^s| £ s. lOmTorr M]*l 50mTorr2) ^ <H1 >H 350W Ml*l 600W21 u\ 
"Mi7l 0 j7 r sl^ «V£^1 £7.} 2) ±z\ £e]4 *§q #»}. 



^n^S- 5. 



*n 1 #°ii 5a 



#7l 24 4)4 A] A o V 7 ) « ^ ojoi ^flo,^ A 0 V 7 1 MV£Afl 71 5S-01 ^Oj^Tll Al^S].^ 7} + 7} ^AjzV 7^.51 A^-fl- 

EH, 0 2 7>i HBr 7\±7\ &>?{] A}-§-El^ M}.£^1 i7f£) ±?\ ^ uj-ig 



^T^J" 6. 



4 5 %H olo^Ai, 
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A <M C! 2 7\^\ ^Tt ^£ 35sccm tfl*l lOOsccm^.5. -g^sU, #7| 0 2 7}*$ ^£ 3sccm Ml 4 lOsccm^. 
S A o v ?l HBr 7l^S] ^-g- Osccm M)4 55sccm.° 3. -g^fe *_KE*fl £4<jJ £.4 «-e)nv wv aj . 



A o v ?l 24 ^4 4 *]*W °]^°]x]S.^ 4mTorr Ml 4 lOmTorr^l °J-?HH SOW M14 350W4 a V 0 l°1 
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